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This study had as its main objective to investigate the difference in training programs carried out in athletes 
with disabilities practicing 7-a-side football before and after the Covid-19 pandemic. The two sporting seasons 
taken into consideration concerned the 2018/19 season and the 2020/2021 season. The study was 
conducted on ten disabled athletes belonging to a football school in Campania, Italy. The comparison 
between the two sports seasons is given in numerical terms by the statistical comparison of the results of the 
adapted motor tests concerning aerobic capacity and conditional capacities, which were administered to the 
athletes at the beginning and at the end of both sports seasons. From this comparison, in both seasons, 
minor improvements in the 2020/2021 season were found in athletes, between the entry and exit tests. It can 
be said that the consequences of the Covid-19 pandemic, concerning social distancing and the interruption 
of sports activities, have played a primary role in the decline in the improvement of athletes with disabilities 
for 7-a-side football in the 2020/2021 sports season. 
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Adapted physical activity is part of scientific statement of physical activity and sports sciences (Raiola, 
2020ab). In September 2019 a memorandum of understanding was signed in Italy between the Italian 
Football Federation and the Italian Paralympic Committee, with the aim of developing coordinated action in 
order to maximize the practice of football for people with disabilities (Martino et al., 2019). This protocol 
provided for the establishment of a Paralympic and Experimental Football Division with its own operational 
and organizational structure. It was the first time at an international level that a sports federation dedicated 
to football, practiced by able-bodied people, foresaw the launch of a specific path for the establishment, 
internally, of a Federal Division entirely dedicated to Paralympic and experimental football (D'Andrea et al., 
2020). This sector, like all others belonging to the world of sport and life in general, has been deeply affected 
by the effects of the Covid-19 pandemic (Raiola, Di Domenico, 2021, Raiola, Aliberti, 2021, Mon-López et 
al., 2020). Due to the evolution of the Coronavirus contagion, given the regional ordinances and the 
indications of the competent Ministry, the Paralympic Football Division has precautionarily suspended 
activities throughout the national territory. For greater protection of the players, also considering the situation 
of greater risk due to their more fragile immune systems, the Paralympic division also recommended the 
suspension of training. The 2020/2021 sports season saw the alternation of training periods carried out on 
the field in presence, and periods of home training (Mohr et al., 2020). In the first case there was the possibility 
of carrying out individual training on the field with exercises that did not involve physical contact. Instead, 
during the home training periods, the training was conducted remotely thanks to the Google Meet platform, 
where the athletes performed various series of exercises inside their homes with limited space and equipment 
(Lim et al. 2020). This irregularity and inconstancy during the season certainly did not facilitate the possibility 
of periodizing the annual training plan. Especially in achieving certain results in terms of aerobic improvement, 
the improvement of conditional and technical skills (Raiola, 2017, 2015ab, 2013). In addition, it was necessary 
to consider the disabilities of the athletes, for which it was necessary to carry out regular and constant work 
in order to raise the performance level and achieve certain objectives (Fitzgerald et al., 2020). 
 
Aim of the study 
The purpose of this study was to verify whether the Covid-19 pandemic produced significant differences in 
the improvements of athletes with disabilities in 7-a-side football for the 2020/21 season in terms of VO2max, 
speed and explosive strength. The data were compared with respect to the same parameters detected in a 
sports season before the pandemic (2018-2019 season). 
 
MATERIALS AND METHODS 
 
Study participants 
The study was conducted on ten disabled athletes belonging to a football school in Campania. They each 
had various types of diagnosed disabilities such as Down syndrome, Autism Spectrum Disorder, Intellectual 
Disability, and Motor Disability. These athletes were not grouped according to age, but according to their 
functional abilities and their football skills. The athletes covered by this study fell into the category of medium-




The athletes were involved in the same annual training plan both for the 2018/19 season, before the Covid-
19 pandemic, and for the 2020/21 season with the pandemic in progress. Inevitably, in the 2020-2021 season, 
due to home training, there was a need to resize and recalibrate the objectives of the various training 
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macrocycles set at the beginning of the season (Bisciotti et al., 2020; Calandro et al., 2020). In any case, in 
both sporting seasons taken as a reference, the workouts were structured in such a way as to provide for 
exercises aimed at improving flexibility and joint mobility at the beginning of the session (Di Domenico, 2020). 
There are also exercises aimed at developing the strength of the legs, which is essential for effectively 
carrying out the high number of changes in speed and direction required by a football match. (Esposito et al., 
2019; Ceruso et al., 2019). During each workout, through exercises with the ball it was possible to aim at 
achieving results in terms of improving endurance and speed (Giovanni et al., 2020). Then, following the 
same process, in an initial evaluation phase held in October, the athletes were subjected to three field tests 
on entry. The first was Pizzolato's 7-minute test which concerned stamina; the second was the Capanna-
Sassi test which assessed speed combined with resistance, and the third was the long jump test from 
standing to monitor explosive force (D'Isanto, 2016). 
 
Pizzolato's 7-minute test made it possible to indirectly measure the values of VO2max and SAN, detecting 
the maximum distance that an athlete could cover in seven minutes, at maximum speed (Izzo et al., 2915). 
The test can be considered reliable if the speed is kept constant for the entire duration of the effort (Padulo 
et al., 2012; Pisapia et al., 2018)). The Capanna-Sassi test consisted of repeating a shuttle sprint of 20 + 20 
meters for 6 times, with a change of direction after the first 20 meters and recovery of 20 seconds between 
one sprint and the next (Gaetano, 2016). Finally, in the standing long jump test, the subject had to initially 
position himself with his toes at the edge of the long jump pit. After that he had to make an even-footed jump 
trying to cover as much horizontal distance as possible (D’Elia et al., 2019). The analysis of the results of the 
long-standing jump test allowed to establish the explosive elastic force of the athlete's lower limbs and, if 
referred to previous tests, could give an estimate of the improvements or worsening of performance (D’Isanto 
et al., 2019). 
 
It is therefore posited as a null hypothesis (H0) that at the end of the post-pandemic season there will be no 
differences in the improvements of these certain physiological characteristics in athletes with respect to the 
results of the pre-pandemic season, or that they exist but are not significant, and as an alternative hypothesis 
(H1) that at the end of the season the differences in the improvements of these parameters will be found in 
such a way as to be certain that they can be attributed to the effects caused from the pandemic. At the end 
of both sports seasons, these tests were repeated, comparing the data collected with those of the incoming 
tests through the statistical method of the t-test for dependent samples. This allowed us to analyse the 
differences between the two data series and establish if they were significant. The null hypothesis (H0) of the 
study predicted that at the end of the post-pandemic season (2020-2021) there were no significant differences 
in the improvements of these certain physiological characteristics in athletes compared to the results of the 
pre-pandemic season (2018-2019). The alternative hypothesis (H1) instead predicted that at the end of the 
season the differences in the improvements of these parameters were found in such a way as to be able to 
attribute them to the effects caused by the pandemic. 
 
Statistical analysis 
A paired sample t-test was conducted to combine the results obtained from the test and re-test. The t-test 
was selected as the analytical method to verify the presence or absence of a significant difference between 
two sets of data. The significant level has been set at p < .05. Statistical analyses were carried out with the 
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Table 1. Pizzolato test season 18/19. 
 Early season End of the season 
Players Age Distance (m) VO2max (ml/kg/min) Distance (m) VO2max (ml/kg/min) 
Player 1 10 1110 35.3 1146 36.2 
Player 2 12 1190 37.4 1307 41.1 
Player 3 12 1145 36.2 1194 37.4 
Player 4 13 1220 38.6 1373 43.3 
Player 5 11 1122 35.8 1164 36.8 
Player 6 17 1101 38 1358 42.6 
Player 7 10 1143 36.2 1180 37.4 
Player 8 15 1257 36.8 1224 38.6 
Player 9 14 1225 38.6 1393 43.3 
Player 10 13 1167 36.8 1242 39.2 
 
 
Table 2. Pizzolato test season 20/21. 
 Early season End of the season 
Players Age Distance (m) VO2max (ml/kg/min) Distance (m) VO2max (ml/kg/min) 
Player 1 10 1223 35.2 1180 34.3 
Player 2 12 1317 40.1 1240 36.4 
Player 3 12 1214 36.4 1175 35.2 
Player 4 13 1385 42.3 1255 37.6 
Player 5 11 1185 35.8 1144 36.8 
Player 6 17 1245 41.6 1123 37 
Player 7 10 1204 36.4 1176 35.2 
Player 8 15 1298 37.6 1287 35.8 
Player 9 14 1353 42.3 1256 37.6 
Player 10 13 1255 38.2 1179 35.8 
 
 
Table 3. Capanna-Sassi test season 18/19. 
Players Age Early season Circuit time (s) End of the season Circuit time (s) 
Player 1 10 7.51 7.18 
Player 2 12 8.11 7.22 
Player 3 12 7.41 7.1 
Player 4 13 7.65 7.34 
Player 5 11 7.99 7.62 
Player 6 17 7.57 7.26 
Player 7 10 7.67 7.29 
Player 8 15 7.09 6.68 
Player 9 14 7.42 7.18 
Player 10 13 7.55 7.22 
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Table 4. Capanna-Sassi test season 20/21. 
Players Age Early season Circuit time (s) End of the season Circuit time (s) 
Player 1 10 7.31 7.08 
Player 2 12 7.91 7.62 
Player 3 12 7.21 6.9 
Player 4 13 7.45 7.25 
Player 5 11 7.79 7.49 
Player 6 17 7.47 7.17 
Player 7 10 7.47 7.21 
Player 8 15 6.89 7.63 
Player 9 14 7.22 7.09 
Player 10 13 7.35 7.13 
 
 
Table 5. Long jump test season 18/19. 
Players Age Early season Jump distance (cm) End of the season Jump distance (cm) 
Player 1 10 63 86 
Player 2 12 93 120 
Player 3 12 50 72 
Player 4 13 170 191 
Player 5 11 55 56 
Player 6 17 80 84 
Player 7 10 45 65 
Player 8 15 50 73 
Player 9 14 95 123 
Player 10 13 58 85 
 
 
Table 6. Long jump test season 20/21. 
Players Age Early season Jump distance (cm) End of the season Jump distance (cm) 
Player 1 10 69 80 
Player 2 12 97 108 
Player 3 12 55 66 
Player 4 13 178 186 
Player 5 11 59 68 
Player 6 17 87 97 
Player 7 10 49 58 
Player 8 15 56 62 
Player 9 14 101 109 
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Table 7. T-test for dependent samples. 
Paired Samples Test 
 
Paired Differences 






95% Confidence Interval 
of the Difference 
Lower Upper 
Pizzolato 18-19 pre – 
Pizzolato 18-19 post 
-90.1000 84.15257 26.61138 -150.29912 -29.90088 -3.386 9 .008 
Pizzolato 20-21 pre – 
Pizzolato 20-21 post 
66.4000 40.50295 12.80816 37.42594 95.37406 5.184 9 .001 
Capanna 18-19 pre – 
Capanna 18-19 post 
.33800 .05029 .01590 .30203 .37397 21.255 9 .000 
Capanna 20-21 pre – 
Capanna 20-21 post 
.15000 .31774 .10048 -.07729 .37729 1.493 9 .170 
Long jump 18-19 pre – 
Long jump 18-19 post 
-19.60000 9.43045 2.98217 -26.34614 -12.85386 -6.572 9 .000 
Long jump 20-21 pre – 
Long jump 20-21 post 







From the analysis of the data using the t-test for dependent samples it was possible to appreciate, compared 
to the 18/19 season, the existence of a statistically significant difference both for the Pizzolato test (p = .008) 
and for the Capanna test (p = .000) and the long jump test (p = .000). Instead, taking into consideration the 
data of the 20/21 season, a significant difference was found only for the Pizzolato test (p = .001) and for the 
long jump test (p = .000). There was no significant difference for the Capanna test (p > .05). By comparing, 
through these results, the differences between the improvements due to training between the pre-pandemic 
18/19 season and the post-pandemic 20/21 season, it is possible to reject H0 and accept H1 for all three 
tests considered, given that it tests carried out for the post-pandemic season did not reveal significant 
differences in the improvements of the athletes as was the case for the pre-pandemic season (D’Elia et al., 
2020, Raiola et al., 2020ab). For all three cases it can therefore be established, according to what was the 
objective of the study, that there are differences between the improvements found at the end of the two 
seasons with respect to the initial parameters that can be attributed the effects caused by the Covid-19 
pandemic (Turk & McDermott, 2020). Translating these results into practical terms, we can underline that the 
study we conducted proved useful for all the goals that were set. Among the main limitations of this study is 
the small number of participants to which it was subjected and, above all, the impossibility of having adequate 
scientific evidence in the literature regarding its veracity, considering the uniqueness of the current historical 
period. The present study still offers various possibilities for development in the future such as, for example, 
the increase in the sample size and the addition of further tests aimed at finding significant differences also, 




In conclusion, we can say that the Covid-19 pandemic has had such significant implications in the lives of 
athletes, especially for distancing and social isolation that have led to the need to carry out spaced workouts 
or even from home, as to have impacted in a way significant on training planning and on the improvements 
obtained by athletes in the 20/21 season compared to the 18/19 one. This consideration applies both to the 
increase in Vo2max and to speed and muscle strength. 
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